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This reV1SHm cf the n48M" Report presents a de
scriptive resume of the nuclear stockpile and
nuclear weapons under development. The report
is based on the most recent data and contains the
latest references. Users are cautioned that the
dynamic nature of nuclear research requires that
d~La should be verified through the source agency
prior to its authoritotive use. The Defense Nuclear
Agency is availa~le to assis in such efforts as well
as to provide information n g ater depth.

. PARKER -
e Admiral. U.S. Navy

Director

PROTECTED UNDER INTERNATIONAL COPYRIGHT
ALL RIGHTS RESERVED.
NATIONAL TECHNICAL INFORMATION SERVICE
U.s. DEPARTMENT OF COMMERCE
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INTRODUCTION

Fi

1,-

1. • Cor:tents: This report sunv.or"izes pertinent tectJdcal inforr..ation for each nuclear
warhedd or bomb ane its variou$ applicaticns. These su~aries are publish~a for infa~c

tiun er-ly. , The various warhead applicaticr.s and th(":~r respecthE; aeaption k~ts are the
res~c:r:sibilit.)' cf the Servic£:s concernEd. and persons interested in the det&iis ot these
applications sheuld refer to applicable Service pul:lications.

2. till Requests for Copies ~r Changes: ReGuests fer copies. ce~~r.ts, or ar:y chanoes or
upcatl:s to this repert should be made to the Cc:nroldnci",l'", Fipld Con1l':a,'c. Defer1se: Nuclear
I.gency. J..TTN: FCPSP, Ki,otiilnd AFE, New Hexic(' E:1l5-50GC'; it> accorcar.ce with Cl.lrrent
Service directives.

3. 1111. References:

a•• Refert:!t1ces cited refer to officially published manuals ar.c1 other applicable
documents prepared by agencies of the Oepartw~r.t of Enersy (DOE) ana the DepartP'ent of
Defense (DOD). These references include such documents as ~oint Ncclear weapon~ Publica
tions, Sandia National Laboratories reports. committee minutes. and pertinent Service
reports.

b. l1li Joint Nuclear Weapons Publications nu~bers. assiored in accordance with
Technica~blication (TP) 0-1, are referencec where applicable. TF 0-] contains ar
explanation of the Joint Nuclear ~:eapons Publication Systerr. and a cOr.Jplete nun,eric;!l
index to all Joint ~uclear ~eapons Publ;cations. Refer to TP 0-1 ~f it is desired to
consult technical p~blicati~r.s applicable to a specific item.

c.• Appendix A is a bibl icgraphy on nuclear weapon effects.~ A r,ore complete
bibliograpny can be found in OASIAC eS-336, prepared p~ CASIAC/Kar-an Sc~ences Ccrporatior:
Tempo Division. Requests for this document sr.~ll be referr~d to Director, Defer-se ~uclear

Ag~ncy, Washir.ston, DC 2C~G5-10DO.

4. ,... Topics ~ot Included:

a. 1111 This report does not inclUde test and haroling eGuipw~nt infvrwatio~o~·
co~prehenslv~ list of major componer.ts. Such information is ccntainec in the current
editior. of TP 4-':4, "FrOduction Non,enclature List of IiC, H, T, CF, CT, and DE Items With
Applications."

b. _ This rel!ort does not inclUde information en the nuclear weapon vulnerability
program. Kerer tv A~pendix A for listinS of publications. Copi~s of these dccumenti ~aj

be obtQi~Ed from Def~nse Technical Infcrmation Center (DTIC), Cameron Station, Alexar.dria.
VA 22304-6145. OTIC ferm 55 should b~ used for reGuests.

c.• This re;>ort does r."t include information cr. weapen quality assurance and
rel iability.

S••Weapen DesignatioI"' SystE'l:I: Weapons and ott-er major aSSemblies \oo~ich are desi~ned,
produced, or procured by DOE, ar.d del ivered to the 000 .,s \'!"r n::St:!rVE; (I-;p.) l'1aterial, or
foro trainin!;, testing, or evaluation, are identified by an alphanumeric cesignatior, con
5tr~ctea frc,m appropriate dements listed in the: f~l1o~ing parcigraphs. Tttt:! alphclr.ur.:eric
designatiur, is used to identify w~opons. warr.eads, and ~~jor asse~bli~s. ThE' ccr.struct~or.

of a major assembly ctsisnatio~ depends on the eefiniticn. requirenents, ana thE f~llowir:S

elements:

a.• The abbn~'J'!iltion for the major a~sf'mbly (e.~., S-bonb; ~-",(lrhead). r.c
spe:,ific abbreviation has bt:Er. designated for pr~jectiles.
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b.~ The Y number, which identifies a unique capability of a major assembly.

c. • A number uhich idertifies the R1oc!ificaticl" (~od) made tc the ma50r assembly.

d. 1111 The word TYPE followed by a number, or a c~bination of a number and a
letter. to ide~tify a nor-war reserve major ass~bly. (Refer to para. 9.)

C. 1111 Nomencl~ture: The nomenclature ~f componert5 used ir this report was ~aken from
TP 4~. ~crds and phrases peculiar t~ the military field of nucle~r energy are defined
in TP 4-1, "Glossary of ~:uclear \leapcns Materiel and Related Terms." r: list of acrcl")'l"S
a~~ abbreviations can also be found in Appendix E.

7. ,... cp.finitior.~ of Oatps:

a•• First Production Ur,;t Oate--Trainer FPU(TR): The month in t:hich it is
planned to deliver the firs~ production trainer cnit to the DCC.

b. • First Production Unit Date--Opera~ional su~tat:i1ity Test FPl'(OST): The
month in which it is planned to (.eliver the first production operatiol"al suita~ility test
uni~ to the COO (llormally d~livered 1 month after FPU(TR».

c. 1111 First Prec!uction Unit Cate--War Rese~/e FPU(~R): The month in whic~ it is
plal"r.ed to oeliver the first proQuction war reserve unit to the DOD (normally 2 months
after FPU date - TR).

d. 1111 0por~tional Availability ~ate (OAD): The date o~ ~~ich a specified number of
the first war reserve weapons in a specific weapon project becomes av~ilable for imrr~diate

crerational use or stoc~rile.

e. til Design Release Date (OP):

(1) l1li Army: U.S. A~y ~ateriel Command--A release on the date of acceptance b~
i.hc rp.sPC!I"~l'i' cOl:1ll1odit:t cnmmand(s1 Of' conrnodity arsenal(s) of a design suitabl~ for
industri~l engineering. This releasp may, in appropriatp cases, be preceded by rartial
re1eases for preliminary industrial engineering. .-.....:..

(2) ,... ~avy: Chief of Naval Materipl--The scheduled date for release of the •
design of th'i' weapon (less warhead} ~~ production.

(:'~ I Air Force:- Air Force Weap~n5 l.alioratory--TheT"P. is nc: C:ate or tern-,'T1dogy
;r U$e by t e Air F~rce w~ich can be def~ned as design release date.

NOTE: 1111 COE-produced production quality training weapons and prorluction
Quality test and handling equipmer~ are normal1y produced anc delivered SO
cays before FPU(WR) date. It is imp~rtant to n~te that these Tp and CST
Gates apply t~ completion of first ~roduction material. T~ remainder o~

the requirrc production is completpd subsequently and may pven be delivered
after the FPe{Wp.) date. This procecure is in accordance with nOE-DNA agree
nel"ts. Distribution of ~eapons is in accordance ~ith the Services-D~kpro
ra~a dis~ribution agreement.

f. III Initial 0pera~ior.dl Capability (IOC} Date: The date ~hen the first combat
unit i$ equ1pped. +rained and l~gistic support established to pe~it performal"ce of cl"~bat

miss;~l"s in the field. An initial cpera~ional capahility date is associated with each
np'~ $ystem as a target datp fer delivery of co~at equipment. repair parts, maintenance
equip~e~t anc! publ~c~tions plus supply of trained personnel.

8
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S. _ Nuc1e,ar MaLerials: The amcUhts of nuclear materials in each warhead in
stockpile or under development are lisLed in SEction II. The listed materials are
tritium, oral loy, and plutonium. or d to 93.15 percent
b weioht of uranium-235 u- ~

~eapon ype Definitions: TYPE weapcns ar~ non-war reserve,"ncn u r conTlg-
urctlons that ere designee and produc~d for the DOE and its desisn laboratories, and
the DOG tor testing, tl'dining, ar.d evaluation. TYPE weapons that do r.ot conform to
any of the listeo definitions way be identified by the next sequerotial letter-suffix
within"a program, e.g., TYPE 2G, TYPE 3E, etc. Diff~rences in function of a basic TYPE
~nich does not change the design, i.e., a freGuency difference, are ider,tified by a
nu~erical suffix after the TYPE desigr.ator, e.g., TYPE 2F-1, TYPE 2F-2, etc. Approved
types are cefined as follows:

a. 1111 T~sts Units:

1111 TYPE 1 is reserved for DOE-DOD nuclear test weapons. (No longer assig~Ed.)

b. 1111 Flight Test Units:

1111 TYPE 2 identif~cs a nonnuclear weapon with live high explosiv~ (HE). It
differs -= t~major asseooly only ·as defined ir, configuration confer.:nces •

• TYPE 2A is similar to a TYPE 2, except the:t it contains a passive irostru
mentation package.

1111 TYPE 2B is similar to a TYPE 2, except that it contains a radio frequency
informer lns:rurnentatic~ ~acka9~. =

1111 TYPE 2C is similar to a TYPE 2, exce~t that it contains no HE and differs
from the WR major essembly only as df'f~ned in joint confisuration cor:fe:rences.

.-:...:. .
• TYPE 20 is similar to a TYPE 2e, exce~t that it cc.r.tains a passive instn.

n:f:!ntatiol1 package.

". • TYPE 2E. is similar to a TYPE ~C. :.xcept that it contair:s a radio frec:uency
lllrormero H::;trumentatlon packcge.

1111 TYPE 2F is similar to a TYPE 2E ~r.c differs only as defined in the joir:t
coniisuratlon conference.

1111 MeTE: TYPE 2 ur:its are si~ilar in desisn to Joint Test Assemblie~ (JTA).
iYP~ ,'s are ordered by the DOD fol'" Operaticr.al Suitability Tests ane JTA's are
sp~cified for Joint Flight Tes! Pl'"ogrcn~. The Navy uses the TYPE Z designatior:, and
the A~y dnd Air Force use thE JTA designation.

c.• l1ilitary Trainins Units:

". • TYPE 3 id~n~ifies a trai~e.r cor>~igul'"ed ~o pl'"o'~;de loading, handl in!; cn(j
llr.:lted r.ldlntenar>Cl: tralOlns tc:: operatlc"r.al (l.e., uSlng una) perSConnel. Exceptions:
W~l TYPE 3 and S2B TYPE 3 represent a TYPE 3A.

• TYPE 3A ieentifies a triliner CCor,figured tc ~rovide fOI' al1 authorizee ClOD
operation~cr.d ~a,ntenance tl'"ainin~.

9
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2•• The HllO self-propel1E:o ho~itzE:r weighs 27.00C kg. is 8 m long. and has a
Dlc2ximum spt!ed of 55 km/hr.

3. 111I The M110AZ se1f-prope11~d howitzer ~eighs 28.000 kg. is about 5 m long. and
has a maximum speec of 53 km/hr.
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SECTION 11/

~CODED SWITCHES OR PERMISSIVE

ACTION UNKS (PAL)

a. ~ P~n-.i~sive Action Link (?Al): A f~~i~' ef devices and su~svstems desionee
:0 reduce the possibility of cbtainins ~ nucl~ar detenatien fre~ a nuclea~ warh~ac withcut
t~~ use (ln~~rtien) of a ccntrolied nu~erical ccce.

b. ~ Passive Protecti~n: Preclud~s normal eperation 07 weapen anmins and/or
firing circuits.

;il;!
.: I

// . "_.

/~

c. ~ Active Prouction: Senses atter.1pts to gain unauthorized .:ccess to cdtical
w~~pon corr~cnents with an option to respond by initiatin~ weapon disablement.

c. ~ Mode: Refers to tr.£ ~ro:~ctcd cendition (LOCK) or th~ ~rprotecteG
conCitlon (U~lOCK) of the PAL •

~... S:at~: P.:fel"'s tc the ccrciticn cf the ache proteetior, fEotul"'e
(OffIiEST/o:;).

'. ~ Unlock Cede: A P"'~S~t ce~a ~scd te unlcc< the ?~L.

s· __ Off Ccdt:: A pl"'eset coda l,;sed tc tum Off :r:e cctiva Pl"'ctection syst;:n
(':'PS) .

~ ..
h. ~ Ccce Check: Confirms sterec cod~(s} in P';~ withe~t afiec:inS weapon P':'l

::-ce~ "l'" Stat~.

i .. ~ ~:?cCde: PrUC~dur~ fo~ =~:,,,,sing S~Or"E:C cc:-?{s) in r'AL.

j. ~ Coce inhibit: Precludes l,;se of a eiven cCce. f~,.. any PAL cpel"'atic~ cth~r
':1:::r ceae Check. once then cod~ has beer, ~sed (ic~ .. or :;nlcck) .

,,,.
//'~o \\'t....-l \0 \o.)\\\~,t)

, \ ~ ~u~t;:_sn;r~~

III

~O-GO: Preeluc?: PAL e~~~~:i0r5 ~ithcl,;:

;neOl"'l"'ect cc¢~ tl"'ials .
.I

/

i>r,eclue:s P:'l o;:~"J:i(;r,5 .
I
~

.I

k. ~ Li~ite~ il"'y: Ccu~ts ecnsecctive inC~l"'r~,: ecce trials. l"'esets t~ Z~l"'C o~ ~
c::rrec: ur:inhibnec eoce trial, and is capabi~ cf invokir-; ten:;:;cra,-y or ~enr.anent ::C-C.O
c~:ions. I

/ " .~;

!. ~ :<om';:Cl"'UY
~f':el'" a "civen ",()'r.:ber of

. / .. / ,:
•.:. ~/ i>:l"'r.·7ne"t NO-GO:

It·'- .
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APPENDIX A

• REFERENCE DOCUMENTS

FOR NUCLEAR WEAPONS EFFECTS

1l1li The following is a brief listing of nuclear weapons orien~ation reference documents.
Additional reference information on nuclear weapons effects is aVailable through the OeD
Nuclear Information and Analysis Center (DASIAC)9 816 State Street. (P.O. Drawer QQ).Santa Barbara. California 53102-1479.

Handbook for Nuclear Weapor.s Effects Ur.cer
Arctic Conditions .-r (CCZ2311)-

Nuclear Airblast S~~ry for High Over
pressures'" (C029890L)

Source 800k for Free-field Nuclear
Environment Data: The Free-Field Blast
Environment 1IP (520S77l)
Nuclear Weapons Blast Phenorr~na til
(516107)
(523823L)

(513590). _
(906986L)

(51l265L)
(527569)
(503077L)

The DNA Nuclear Blast Standard (l-Kt) ,.,.
(B064540L)

Fire, Airblast. and U~derground Effects
from Nuclear Explosions--Some Current
Progress IIf (B069574L)

Explosion Effects and Properties. Part 1 _
Explosion Effects in Air.., (AOI3544;

6. NSWC/WGL/TR 76-116. 6 Oct 75 1111
(DASIAC 23077)

A. GENERAL

1. K-80-143(R). 30 Apr 80 1liliiii
(DASIAC 34758)

B. AIRBLAST

1. AFWL-TR-81-4i. Sep 82_
(DASIAC 33Z70)

2. BRt R-1494. Apr 72_
(DASIAC 13725)

3. DASA 1200-1. Mar 71 _

DASA 1200-I.~ment 1.
IB Jul 72

DASA 1200-11. Dec 70 4IIU....
DASA 1200-11. Supplement 1.

Oct 72.
DASA 1200-111. ~ar7'
DASA 1200-IV, 3] Jul 73
DASA 1200-V. Jun 6S

4. DNA 5648T. 30 Jan Bl~

5. DNA 5741T. 1 Jan Bl 111

123

C. GROUND SHOCK. CRATERING. AND EJECTA
1. AFWL-TR-81-144, Mar 82 IIr

(DASIAC 3I859}

2. DASA-1285 (I). "lay 64.

Multiple Burst Grour.c Shock Environments111 (B064561L) .

Nuclear Geoplosics: A Sourcebook of Under
ground Pher.or.lena and Effects of Nuclear
Explosions. (443592)

DASA-l~85 (III), May 641 (~81777)
DASA-1285 (IV). May 64 (443593)
DASA-12BS (V). May 64 (443589)

~-~De-f~e-n-se Technical Information Center (OTIC) nurrbers. These r.u~bers in parentheses
are order nu~bers for the OTIC and shculd be prececed by "AD."

l!rt.
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Nuc.1ear Cratering • (03435)

Cratering by Explosions: A Compendium and
iir. AnalYSiS. (B024657L)

4. DNA 650111-(-1. 1 Mar 79 •

DriA £150111-4-2. 1 Mar 79.

5. JSR-79-CS. Jun 80.
(DASIAC 32(j~A)

E. TR N-74-1. Jan 74.
([;ASIAC 17347)

C. GrounG Shock. Cratering. ana Ejectd (Cc~t)

3. C~A 3872F. 3i Dec 75 IIJ Grcund Motio~ Environments for Generic Site
Conditions 111 (8015542L)

Nuclear Geoplosives Sourcebock1lll
(A095096)
(A0950~i)

D. DUSTiICE CLOUDS

:..J.'

: ..

l. UASIAC SR-I42 (1). 3 Sep 75~

DASIAC SR-148 (II). Dec 78 tIIIIIt
2. D~A 3781F. 4 Nov 75 tIIIIr

3. D/;A 5508F. 1 ~ov 80 'IIIIIr

4. DNA 5832T. 1 Jul 81.
E. UNDEP.\iT~TER SHOCK

J. C-1590. Jar. 69 1111
(DASIAC 1(,s/79)

2. DASA 2450-1. Cct 68 IIIf
DASA 2450-2. Dec 6S IIr

3, m;;.. 12401i-l. ,.jar 71_
4. DNA 5210F. Ll Dec 791IIIIIIII

5. NSWC/WCL KP 76-15. Sep 76 111
(DfSIAC 25627)

6. NS~C/WOL TR 76-116. 22 Feb 781111
. lDASIAC 26328)

F, TI1Effi4AL RADlATION

l. AFGL-TR-80-0184 (Iiiiilitd
II1), 15 Hay 80

(DASIAC 33599. £CO. and 601}

r.uclear Cloue: Dimensic;nal Data.
(C004533)
(C021120)

Nuclear Precursur Phenomenclogy and Swe~p

Up Dust Cloud kocel Development.
(B0099<;7L)

~uclear Clcud Data anG Predictive Uncer
taintif:s • (C026949)

introduction to Nuclear Dust/Debris Cloud
Formatiun ,.. (AII454c)

Aies fLr Rapid Estireation of Weapons
Efftcts ~ (505496)

Ha~obook of Explosion-Generated W~ter

Waves. {845485L}
(506914L)

Handbock of Underwat~r Nuclear Explo
sions • (523B34)

Surfa~~ Wiive'Predicticm for Explosions in
Shallow Water III (CC22973)

WavE Making by an Underwatf:r Explosicn III
{AD38276}

Expl~sicn Effects and Properties: Part 11
- Explosion Effects in Water • (A0566~4)

Nuclear IR Data Review. (C032356. 57.
and 58)

124
I



Theoretical Models for Nuclear Fi~
balls'" (825746L)
(3866S7L)

Nuclear Weions Therm~i k~ciation
Phenomena (C031807)
(B074S14L)
(C033232)
(531090L)
(531091L)
(531092L)
(531302L)
(531303L)
(530246L)

~eutron Measurements fer Weapons Tests from
1959 to 1£62 111 (385927)

The Blast. Thermal, ar.c ~uclear Radiation
Environments Produce~ b~ Nuclear Detona
tions ~ver Water 111 (CCZi485)

LOCol Fallout from Nuclear Test Detopo
tions. (329971)
(349123)
(329124)
(371725)
(358417L)

125

4. NWEF Report 1169(R), Feb 81/82
_ (DASIAC 32729)

i. NWEF Report 1169(R). Feb 81/821I11III (OASiAC 32729)

4. NDL-TR-53, Jul 65
(DASIAC 04462)

5. NDL-TR-54. ~~r. 66 1I11III
(DASIAC 04643)

6. NDL-TR-95. Nov 67 _
(DASIAC 06706j

F. Thermal Raciation (Cont)

2. DASA 1585 Part A, 'Aug 65.

DASA 1589 Part B, Jun 66 1II1II
3. DNA 25UOH-1A. 1 Apr 81 _

DNA 250GH-IB. 1 Apr 81
DNA ,500H-IC, 1 Apr 81
DNA 25DOH-2A. 2b ~ul 74
DNA 2500H-2B, 26 Jul 74
D~A 2500H-2C. 26 Jul 74
DNA 2500H-2D. 26 Jul 74
DNA 2500H-2E. 26 Jul 74
DNA 2500H-3. 15 F~b 74

HQDhA-AR-48M, Issue 61

The Blast. Thermol. ~nd Nuclear Radiation
Environments Produced by Nuclear Detona
tions uver Water 111 (CQ27485)

G. WEAPO~ OUTPUT AND HI:iIAL RADIATION PHENC~~ENA

1. OASA 1892-1, uec 66 l1li Weapons Radiation Shielding Handbcok1lll
(80489L)

OASA 1892-2. Feb 68 • (816D92L)
DASA 1892-5. Jun 70 (i07082)

2. DNA 2433F (I), 31 Jul 71 III X-Ray Cross Section Compilation from 0.1
keV to 1 MeV • (S90834)

DNA 2433F (II), 31 Jul 71 • (892128) _
Supplement, 31 Aug 71 • (i51588)

3. DNA 4267F, Jul 76 • Radiation Envircnmellts from Nuclear
WE:i:lpons • (A047389)

_ Initial Gall'or..a Data from Nuclear Weapon~.
Tests 1948 through 1962 III (365419L)

Gan:ma Rate Ccmpilatior. • (3753i<:L)

H. FALLOUT PHENOMENA

1. VASA 1251-1. 27 Jun 61 111
DASA 1251-~-1. Aug 63_
G~SA 1251-2-2. Aug 63 .
DASA 1251-2-3. Mer 66
DASA 125i{Supple~ent). ct 4~
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Compilation of Local Fallout Data from Test
Detonotions 1945-1962 Extra~ted from OASA
1251 til (A079309)
(A079310)

(381963L)
(500919L)
(523385)
(::62012)

The History of Fallout Prediction.
(079560)

3. DNA 2524h. De= 71 l1li
4. CI~A 3499H, 25 Feb 75.

Analys·is and Comparison of Fallout Predic
ticn Models til (COI8143)

5. DNA 5159F-l, 31 Dec 79 l1li DELFIC: Departm~~t of Defens~ Fallout
Prediction System l1li (A088367)

DNA 5159F-2, 31 Dt!c 79 • (085512)

ELECTROMAGNETIC WAVE PROPAGATION AND DEGRADATIO~

1. D~5A 1954-1, Jun 68 IIIIIIII Nuclear Effects on VLF and LF Communicatio~
Systems. (392160L)

DASA 1954-2, Sep 68 III (394550L)

2. DASA 1956-1, Oct 67 IIIIIIIIJ Nuclear Effects en Satellite and Scatter
Ccmmunicati~n~ Systems IIJ (390254)

The Trapped· Radiation Ha·rfdbook • (738541)

Aids for the Study of Electromagnetic
5lackout 111 (AOI0228)

Summary of Br~ Radar Systems Degradation
ir. a I\uclear Environment. (C003517)

An lntrcduction to OTH Radar P~rformance

in a Nuclear Environment. (C004778)

The Roscoe Manual, Volume I-I - Prugram
Description~ (A092917)

High Altitude Phenon~~ology at Very Late
Tin:E;S • (C01oZCO)

Physics of High Altitude Nuclear Burst
Eft~cts. (AOEB541) -.

uost Cloud Modeling dnO Prep"gation EffE;cts
for RaGer and COll1llunications Cedes.
(A071368)

5. DNA 3673H, 15 Jul i5 III
6. DNA 3736T, May 75 liliiii

DNA 1251-2-EX. 1 May 79 III
4. DNA 456SF, Mar 77 _

7. DNA 3964F-I-l, 29 Feb eo •

8. DNA 44941, Dec 77 II
9. ONk 4501F. Dec

77_
10. U;"- 46971. Nev 78.

1.

H. Fdlluut Phenomena (Cont) _

DASA 1251-3, Nov 66 •
uASA 1251-4-1, Sep 68
DASA 1251-4-2, May 7
OASA 1251-5, May 65

2. DASIAC 30929, 1 ~un 79.

~. DNA 1251-1-EX, 1 May 79 IIf

11. r~A 4716F. Apr 78 1liliiii Nuclear Effects on Ioieteor Scatter and
t.oaptive HF/VHF COr:r.1ur:icaticm s)stems.
(C01i535) •
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J. El~c~ron~~netic Wave Propaga~io~ end Degradation (Cont)
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12. DNA 4S90H, 31 May 79

]3. OHA 5589F, 1 Jan 81 •

14. D~A-IR-8Z-01. 4 Apr 82 .......

15. DNA-IR-83-G4. Jun 82111IIII

16. DNA-TR-64-250. ~~j 84.
17. ONA-TR-85-Z27, ~~l 85.

J. ELECTROMAGNEllC PULSE (EMP} EFFECTS

1. AFWL-TR-80-402, Dec 80 111I
Z. 0224-10019-1, 6 Apr 73 IIIr
3. DNA 2114H-1, 5 Jul 79 111I

m:A £il4H-~, 5 Jul 791
~NA 2114H-3, 5 Jul 79
DNA ZI14~-4, 5 Jul 79
Uhh 2114H-S, 5 Jul 79
DNA Zl14H-6, 5 Jul 79

4. DNA 2772T. Oct 77 111
Supplentf::nt. 31 Jul 7S •

:'. DNA 3286H, Ft:b 77 •

6. DNA 333;;:F, ]6 Sep 74.

7. DNA 3691P, 1 Aug 7S~

Summary of Communication and Navigation
Sjstems Degrecatiol1 in a t.uclear Enviror.
ment. (C019334)

TN~ C~ Vulner~tility and Survivability
Issues 111 (CD2837£)

A Reascnable Worst Case Specifica~ion of
Nuclear Disturbt:d Radio Signals1lll
(C02924l)

Report from the HF Cc~ittee, DNA HANE
Summer S~udy, 82. (C037541L)

Committee on Optical and Radar Effects
(CORE) • (CC!38722)

Environment ~odels for ~id-Lt:vel ~eaiin
Effects Communication (~ECO~) Codes
(CC40866L)

EMP Interaction: Prirlciples. Techniques,
and Reit:r~nce Data. ~AI005C~)

EMP Electronic Design Handbookllll
(918227L) _

DtoiA EMP (Electrcr.;aQlletic. Fulse) Hand
bock. (C0194ES)
(C019587)
(COI9489/
tCC1949C) ~.

(CC19491)
(CCi1949,)

DNA Er.P Awarenes~ Ccurse Notes. Third
Editicr. _ (AOSCi367 j'" .
(AOS3485)'*

Er,P Preferred T~st Proceo~res (Select~d

Electronic Parts)"" (A039768)

Engineering Technic;ues for Electror..agnetic
Pulse HarOllt:SS Testing. (78672:::) .

-Procet:dings of th~ AEC/DNA TP.EE/SGE~~

Sj'mp,,~ium, 14-17 Januar;, ~9;5.
(C004559L)

"'Ord;:r from Nation"l Technical Informat~c.r. Service (NT!~). 5285 Port Roybal Rd.,
Springfleld. VA, 22161. .
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J. El~ctromagnetic Pulse (EMP) Effects (C~nt)

6. DNA 3831P, Oct 75 • DNA Ef'!P System lelrE:l Testing .Seminar11
(C00835R~

9. DNA 4Es51P, 1 Jan 79_ Source Region EMP T~chnology and Systecs
Survivability Requirements seminar.
(C023109)

.,
I

,

DEFT Handbook, The Determination of EMP
Failure Thresholds--Revised Edition.
(B099317L)

Th~~ry of EMP Coupling in the Source
Region. (Al087S1) .

DNA EM? Simulatio~ and System Hordening
SymPOsium. (C027547)
(BG66851l)
(B06685Zl)

NCS TIB 87-1, Jan 6;.

::S. DNA 2051H, Feb 70_

16.

14. HOL-SR-83-14, Jul 84.
15. IRT 8217-037, 15 Feb 83.

13. DNA-H-86-60, 15 ~ov 86 1111

10. DNA 5687. 28 Feb EsO.

11. DNA 5702P-l, 1 ~pr 81 _

DNA 5i02P-2, 1 Apr 81'
DNA 5702P-3, 1 Apr 81

12. DNA-H-84-7S, 10 Aug ~3

DNA EMP EngineeriiHand~ook for Ground
Based Faciliti~s (BI15101) .

Connunicatior: Facility Design Practices for
Protection Against High-Altitude Electro
"'cgnetic PUls~. (B084755l)

EMP Guidelines for Navy Ship Platforn,
Haraening 111 (B081535l)

Telecommunications E~~ct~omagnetic Pulse
(Ef'lP) Index. (B113806l)

r.. TRAtISIHiT RADIATIG~ U'fECTS (jfj ElECTRONICS (TREE)
~.

1. DNA 1420H-l. Dec 76 _ Design Handbook for Transient Radiation·
Effects en Electronics (TREE) • {C020£22}

DNA 1420H-2. Dec 7& (C02C6,3)
DKA 1420H-3. Oct 86 (C04C212l)
DNA 142GH-4. Oct 66 (BI06021l)
DNA 14~uH-5, Dec 78 (C020624)
DNA 1420H-6. Dec 7e (C02~62S)

DNA 14~GH-S. Oct 86 (BI0£~69l)

DNA 1420H-9. Oct es (C04G211l)
DNA 1420h-lQ, Dec 7S (C020E,7)
ONf-. 142011-11, D~c 78 (C020628)
DNA 142QH-12, Dec 78 (A081551)

2. DNA 2028H, 31 Jdn B£ 'II TREE Preferred ProcE:dures, Selected Elec
tl"onics parts. (A13472Z)

A Management Guide to Transient Radiation
Effects or. Electronics (TREE)~ (519756)

I:. !
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Calculations of Infrarea Back9rounds Pro
duced ~High Altitude Nuclear Explo
sives 111 (C03Z893}

Simulated Nuclear Optical Si9~als 111
(B098364)

Assessment of Combined Effects of Blast and
Fire on Personnel Survivability.
(A1l7958)

Report of the Defense Nuclear Agency
Working Croup on Nuclear kadiation Effects
on Ground Combat Units'" (COOS328)

Survivability in a Nuclear Weapon Environ
ment • (AGi6026)

Personner Risk and c.a.suait Criteria for
Nuclear Weapons Effects (516440)

Addendum to Personnel Risk and casual.
Criteria for Nuclear Weapons Effect~
(B01l629L)

6-52 Crew Vulr,erabilit) to Nuclear Environ-
mer:ts. (532180) ,

Nuclear Protection for the Soldier, Final
Report of the Ad Hcc Committee cf the A~
Scientific Advisory Panel, 1977 •
(A073849)

Medical Effects of Nuclear Weapons, A .
Course for Military PhYSiCians.
(B072075)

Scaling Laws for Visible and Infrared
Emissions from Ato~~spheri~uclear Bursts
at Altitudes below 150 Km ~ (C016642) .

2. AFGL-TR-80-0184 (I), May 80 _ f\uclear IR Data Review. (C032356)
AFGL-TR-80-0184 (II). May 80 (C031357)
AFGL-TR-80-01S4 (III), May 80 (C031358)

3. DNA 4387T, May 77111 Optical-Radiance Structure anc Insitu
Density Fluxuations with Relevance tu ....
~odels for Electromagnetic Propagation ...
(C014329)

4. DNk 5995F, Feb 82 1I11III

5. MRC-R-950, Nov 85 111

HQONA-AR-4SM, Issue 61

5. AFWL-TR-74-176, Nov 74 •

2. May 79 •

3. ACN 4260, 2 Aug 71 •
(DASIAC 17827)

4. ACN 22744, Mar 76 •

7. DASIAC 3362:2. Mar 83 •

6. [;ASIAC 28677; 27 Jul 79.

, 8. DNA 41430, Sep 76.

L. OPTICAL SYS1EMS OECRADATION*

1. AFGL-TR-77-0242, Jun 77 1I11III

M. EFFECTS ON PERSG~NEL

1. JUri 82 •

·See Section (Electromagn~tic Wave Propagation and ~gradation) for more
rcf~rences •
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M. Effects on Personnel (Cont)

9. DtiA 4a7F. Dec 75.

10. D~A 5046F. 31 Dec 79 III

11. utiA 5427F. Aug 80 III

12. DNA-TR-86-94. Nov 85l1li

13. FTO-ID(RS)T-1509-77. 1975 l1li
(DASIA~ 3(565)

14. HDL-PR-86-I. Sep 86 III

15. HDL-T~-I937. Feb 81 1IIIIIIII

16. HDL-TR-2093. Mar 87.

17. SAM-TR-76-38. Dec 76 l1li
~. D~4AGE TO STRUCTURES

1. AFWL-TR-87-57 (I). Oct 74.
lDASIAC 38650)

AFWL-TR-87-57 (II). Cct 74 III
~. AST-1640I-CG3-75. 1974 1111

(DASIAC 24Hi5) .

3. DASA 1265-(V). May 64 •.

4. IjASIAC 34022. Apr 82.
5. DNA 4321F. Apr 77.

Development of Prediction Techniques for
Effects on Personnel Exposed to The~~l

Radiation III (C012353) .

~avy Personnel Vulnerability to Nuclear
Weapons til (CD2124~)

Nuclear Casualty Data SUllIIlary.
(B084511L) .

Severity Levels and Symptoms Complexes for
Acute Radiation Sickness. (AI75840)

Manual of kedical Questicns Relating to
Protection from Radiation III (B024572L)

Pulsed Theruoal Raoiatiun Effects on
Selected Army Material and Equipment:
FY85 Prcgress Report 1111 (C04U5S3)

Vulnerability of Army Materiel to Thern~l

Radiation in Tactical Nuclear Environ
DEnts 111 (C024654L)

Nuclear Thecnal Design/Validation Guide
1ines for Army Tactic..1 Appl ications •
(B1l1941L)

Predicting Eye Safe Separation Dist;wces
frem Nuclear. Detonatiol1s.• (A037070)

The Air Force Manual for Design and
Analysis of Hardened Structures.
(BlI801SL) .
(B!l8016L)

EnginEering Measures for Protection from
Modern Means of Destruction 111 (B009991L)

Nuclear Geoplosics: A Sourcebook of Under
ground Phenomena and Effects of Nuclear
Explosions. Part Five - Effects on Under
sround Structures and EquiPment.
(443589)

Physical Modeling Techniques for Missile
and Other Protective Structures.
(A13G3I4)

Prcbabilistic Approach to the Design and
Test of Hardened FaCilities,... (A062334)
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N. D~mag~ ~o S~ru~tures (Cant)

6. FSTC-HT-262-78, 19i7 111
(DASIAC 28745)

O. FIRES AND FIRE DAMAGE

1. COt\F-8305:07, Jul 83.

, 2. DNA 5741T, Jan 81111I

3. Dt;A 5803F, May Ell •

P. DAMAGE TO MILITARY FIELD EQUIPMENT

l. ARBRL-CR-00359, Mar 78_
(oASIAC 26908)

2. BRL CR 204, Jail 75 •
(DASIAC 21646)

3. DNA 3682F, 17 Apr 75 111IIII
4. DNA 5579T-l, Dec 79_

DNA 5579T-2, Dec 79 _

S. DNA 6139F, 31 Jul 81~

6. HDL-PR-83-3, Jur. "23_

7. HoL-TR-i874, Feb 79.
(OASIAC 277") .

8. HoL-TR-1882-I, Apr 79.
(oASIAC 28270)

- HDL-TR-1582-II, May 79.
(DASIAC 28823)

9. HDl-TR-190c, Jul 80.
(DASIAC 29550)

Q. DAf>1AGE TO FOR-ESTS

1. DASA 2300, Jul 69.

Special Questions of Architectural Design
(For Nuclear Warfare Conditions) •

" (B04074SL)

Proceedings: 17th Asilomar Conference
on Fire and Blast 'Effects of Nuclear
Weapons til (A132780) .

Fire, Airblast, ana Underground Effects
froDI Nuclear Explosions--Some Current
Progress 111 (B069574L) "

Mass Fire Model Concept. (A1l8456)

Blast Damage ~o Tanks - Preferred Data
Base. (C015977L)

Predictions of Ranges of Blast Damage to
Military Equiplll!::nt and Thermal kcdiatiol.
Effects-on Personnel Due to Explosicns of
Nuclear Weapons. (Ca01653L)

Damage Analysis of Selected Targets and
Target E.l:ments. (CC05127)

Blast Damage and ~lacemer.ts of Military
Wheeled Vehicles,... (C02SS69)
(C02SSiO)

~,

The Determination of Blast Damage Data
Requirements W (CD31939L)

TREE VUlnerabili~ummary: Army Elec
tronic Equipment,., (C032390L)

Aerodynamic and Mass Modeling cf Army
Tracked V~tllcles for Nuclear Blast "lave
Response C"des. (COl7783)

Nuclear Weapons Effe~ts on Army Tactical
Systems. (A069672)
(A08040Z)

Vulnerability Data Array: The Agreed Data
Base - Final R~port. (CC22425)

Forest Blcwdown--COD~orisonof the Resu1ts
of High-Explosive Experiments ana Predi~-
tic;r:s, (857292L) _
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Q. Dama5~ to Forests (Cont)

2. Dt:.c. :5054F, Jul n.
3. DHA 5477. Sep 80 IIIIIIJ

R. uA!';AGE TO SHIPS AND SUBMAI\INES

1. DASA 1775. May 66 •

2. DASIAC SR-124. Aug 71 1I11III
(DASIAC 12287)

3. NOLTR 74-145, 16 ';an 75-'
(D~IAC 21575) -

4. NSIoiC TR 81-115, 1 Feb 81 •
(DASIAC ;)lb32)

5. NS~WOL Tk 77-56 (I). 1 Jul 77
(DASIAC 2657b)

NSWC/~uL TR 77-bG (II). 1 Jul 77
... (DASIAC 26576)

6. Report 45~;), Apr 75 III
(DASIAC 21640)

7. S-4(~2, Aug 74 1111
(DASIAC ZI:;64)

s. D~~AGE Tu AIRCRAFT At:O ~ISSILES

l. AFWL-TR-71-73. AuC;71"
(OASIAC 1227Sl)

2. AFWL-TR-73-68, Sep 72.
(C?.5IAC 17420)

3. AFWL-TR-187. Mar 79 til
(D~IAC 26446)

4. DNA 2048H-l. IE 1-10 r 76.

UNA 2048H-2, 18 Ma r 76 •

b. DNA Z8elF, ] Jan 74"
6. DNA 3128F, 23 Apr" 73"

Forest Slowdown from Nuclear A,rblast •
(763750)

Nuclr:ar Ioieapt.r.s Employment in a Fore~t

Environment. (C030087)

Proceedinos: DASA Conference on SAILOR
HAl'. (3735141)

Proceeair.gs of the QASA Shock ~hy~ics Land
ar:d Naval System!> Long Range Planning
Meeting ,.. (51704~)

Summary Report Project S48-1~ Nuclear War
fare Survivability of Ships 111 (CGCl179L)

CG-47 Vulnerability to Nuclear weapons.
(CG26823)

Effectiveness of Hardening Ships til
(CQ13454L)
(C013455L)

Res~onse of kain Pressure Hull to ~~d~r

wilt~r Nuclear Shock WavEs • (B003~55L)

Vulnerabilit~_of Soviet Submarinr:s to
Underwater Nuclear Bursts-"" (532140)

Vulnerability and Hardening of Reentry
Systems. (516973)

Electromagnetic Pulse Handbook for Missiles
cliO Aircraft in Flight, EMP Interaction1-1. (919395L)

Airblast Vulnerability Envelepr:s for Super
sonic Aerospace vehicles. (A072~47)

Handbook fer Analysis ~f ~~clear Weapon
Effects or Aircraft (&OI2992L)
(BOI2993L}

Sourcebuok of Radiaticn Effects...on Procel
lants, Explosives, and PyroteChnics"'"
(916941L)

Reentry Vehiclr: Lethality Criteria
StuC:ies. (52iC61)
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Proceedings of Fif~h Symposium, Nuclear
Su~ivabilitv of Propulsion and Ordnance
Sys~ems _ "< COI0807)
(C01050&'-
(C01(,809)

The Vulnerability.of 1n-Flisht Soviet Air
craft to Nuclear ~eapQn Glast Effect~ •
(C022185)

DNA 4232P-2, Oct 75 •
DNA 4232P-3. Oct 75

8. DNA 5014F. 1 Jun 79 _
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S. Dar.~gE ~o Aircraft and Missiles (Cont)

7. DNA 4232P-1, Oct 75_

ii
ii..
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ii::"

9. DNA 65Cf.H. 12 Jun 81.

10. DNA 6509H. l~ ~~n 81 1111

11. DNA 6512H-1, 30 Aug 81 •

DNA 6512H-2A, 30 Aug 8ir
D~A 6512H-Ze. 30 Aug 81 .
DNA 6512H-3. 30 Aug 81

12. DNA-TR-82-30-Vl. 30 Sep 821I11III

DNA-TR-82-3G-\2. 30 Sep 82 ......

T. DAMACE TO SPACE SYSTEMS

1. AF~l-TN-~4-33. Jan 871111

2. DNA 5582T. Jul eo.
3. DM 5670F. Ma} &2_

4. D!>iA 5681P. Nov eo ....

HM/HS Strategic Aircraft. Strategic Air
craft Acquisition, Recommended Follow-On
Actions fer EffectiVE HM/HS Implementa
tion 111 (B070101L)

HM/HS Strate9ic Aircraft, Strategic Air
craft Acquisition. Nuclear Hardness Mainte
nance/Surveillance Program Management
Manual ~ (BG73538L)

Nuclear Hardness Evaluation Procedures
(~HEP) Methodolcgy Har.dbOQk. (B074E40L)
(C034S27)
(B074641L)
(C031703)

Shock Physics Aerospace Systems Conference
Proceedin~s • (C033061)
(CG33062) ._

Satellite Survivability;Vulneracility
ArChitecture. (C040529L) • ~.

Potential Nuclr:al'-Induced Prcpagation
Effects on Satellite Communication
Systc:ms • (C034295)

Develo~nt of Satellite Hardening Guide
1i ne:s • (C0348~6L j .

Satellite COlmlUnicatiolo Systems Performance
in i:: tluc1ear Propagation Environment.
(C027919)

5. S~:SO TR-77-56~
lDAS!I.C 25406)

U. EFFECTS ON CIVILIAN SECTuR

1. COKF-8305107. Jul 83.
(CASIAt 3433~1 ~~

,<.

Handcook of Nuclear Etfects.or. Satellite
r1..terials. (C010241L)

Proceedings: nth Asilor.Jar Conferel1ce on
Fire and Blast Effects of Nuclear Weapons.
Held May 3Q-June 3, 1983. (A13Zi60)
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Emergency Preparedness: A Handbook for
Fami1i~s. (A1l668S)

Eallistic Missile De1~nse for U.S. llational
Survival and Recovery. Vol~n~ XII - A
Review of Damage Assessment Codes for
EstimatinSi Facil ity Destructioll and Popula
tion Fatalities 111 (B03498EL)

Literature Surv~y of Blast and Fire Effects
of Nuclear WeapclIls on Urban Areas.
(Al,3684)

134

Ar. ~sis of Civil Defense in Nuc:ear
War 1111 (A062675)

The Effects cf Nuclear w~rllll (A072246)

Soviet Civil Defense Concepts, Pro9rams and
Measures for the Protection of Incustry in
lluclear War Conditions •. (l02179)

An Interim Report o~ tollat~ral Damage III
(A071371 )

8. uCRL-53340. Jun 52 l1li
(DASIAt 33710)

U. Eff~cts on Civii,an Sector (Cont)

2. CASIAC 27748, Cec 78.

:). DASIAC 28SeO, Apr 79.
4. DASIAC 32051, Jun el IIIr

5. ur,A 4734Z, Oct 78.

6. EM\ol-C-0297, Jun az.
(DASIAC 33415)

7. S~I-79-816-HU, Jan 79.
(DASIAC 28080): I .=
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